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LOCAL SCIENTIFIC SOCIETIES AND THE 
COMMUNITY’ 


By Dr. HERBERT L. HAWKINS 
PROFESSOR OF GEOLOGY, UNIVERSITY OF READING 


TuroucH the whole range of nature, classification 
shows an underlying simplicity of principle expressed 
through various materials and in diverse grades. 
Gravitation controls galaxies and sand-grains, and 
evolution is the common destiny of genera and of in- 
dividuals. Both of these fundamental principles tend 
inevitably to pile up aggregates of ever-increasing size 
and complexity. But such aggregates are collections 
of units, and, while appearing to acquire new proper- 
ties, remain subject to the laws that govern units and 
ig on the reaction of their components to those 
aws. 

Human nature, despite the bombastic claims often 
urged by its exponents, illustrates the operation of the 

‘Address of the president of the Conference of Dele- 


gates of Corresponding Societies at the British Association 
for the Advancement of Science, Dundee, 1939. 


principle of evolution with painful fidelity, especially 
in its social reactions. From the lone hunter through 
the clan to the totalitarian state the process of aggre- 
gation goes on, with increasing complexity and decreas- 
ing flexibility, until Nemesis clears the stage for the 
next performance. Within the frame of natural or 
imperial unification are innumerable smaller aggre- 
gates, each so similar in type to the whole that one 
is reminded of a erystalline fabric, where each mole- 
cule has a shape consistent with that of the complete 
crystal. 

A scientific society is but one example of this ten- 
dency towards congregation of kindred types. What- 
ever may be its peculiarities, its success or failure, each 
society has originated in much the same way as all the 
others. In most eases, its history ean be traced back 
to the enthusiasm of an individual, who has attracted 
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and stimulated a small coterie of friends or disciples. 
Organization has followed; and, whether it was in- 
vented or adapted from previous models, it has pro- 
duced a miniature copy of a democratic state, com- 
plete with cabinet and treasury. 

The aims of these societies vary somewhat, some 
being devoted to research, others to instruction. The 
former type of society is in constant danger of decline, 
for it needs continuous stimulation by new enthusiasts 
in successive generations; the latter is fortunate if it 
avoids the comatose senility of a social elub. 

Sociability is, however, the key to the success, and 
almost a raison d’étre, of a local society. Unless this 
is an association of friends, it belies its name and loses 
its efficiency. It is not in the academic eminence of its 
members, but in the spirit of cooperation and enjoy- 
ment, that the value of the society lies. For this rea- 
son a society that organizes field-excursions as an essen- 
tial part of its program is a far more lively institution 
than one where the members meet only in the enforced 
silence of a lecture-hall. The element of friendly inter- 
course may, naturally, degenerate into a mere picnic; 
but even that is preferable to the priggish snobbery 
of a lion-hunt. 

A society attracts to membership others besides those 
whose natural enthusiasm marks them as leaders in its 
enterprise. Although the danger of over-emphasis of 
the social side may be thus increased, such recruits are 
to be welcomed. Some may become interested and in- 
spired, but all will contribute something, be it only a 
subscription, to help the society’s work. No govern- 
ment can hope to carry out its schemes without the 
backing of a body of reasonably willing tax-payers. 

The present is not altogether a propitious period for 
the advance of local societies. Although the propor- 


tion of the population capable of appreciating the aims 


of the societies is perhaps greater than formerly, the 
increase in the opportunities for recreation tends to 
reduce the personnel for any particular form of ac- 
tivity. Its local character is an essential aspect of a 
local society, and the metropolization of the provinces 
by transport and wireless telephony has obliterated 
much of the individuality of districts. Most societies 
deplore the lack of youthful recruits, and look forward 
with anxiety to decreasing membership. 


In the great majority of cases, the members of local | 


scientific societies are “amateurs” in the generally ac- 
cepted sense of that term. Their scientific work is 
their hobby; and in the present pressure of business 
life few have time or energy to spare for a pastime 


that demands intellectual effort. The young prefer ' 


forms of recreation that involve strenuous and often 
exhausting physical exercise, while the middle-aged 
tend towards somnolent recreation. Not until retire- 
ment ensures leisure for following their own devices 
can most business men undertake the responsibilities 
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or even enjoy the privileges of active membership, To 
such, a scientific society may offer hope of SUr'Viva] 
and of congenial activity, beyond the critica] Dhage 


at which it used to be customary to receive an jy), 


scribed clock to mark the last few hours of life. Log 
societies can confer benefit on these and on themselyg 
by attracting them to membership. Individually they 
may have poor actuarial prospects of permanence; hy 
as a class they are available in ever-increasing number, 

Probably the most fatal disease that can overtake 
a local society is that which gives it a reputation fo 
erudition. If there is any truth in the fear of a prog. 
pective member that he or she would feel ignoran 
in a company of savants, membership should be avoide 
at all costs, for the society is not worth joining. |). 
terest, not intellectual, should be the gauge of suit. 
ability; humble inquiry is more appropriate even t 
the specialist than declamation of a learning that js 
only ignorance in disguise. Mutual sympathy and en. 
couragement must be the spirit of the society; all are 
there to learn, and no teacher needs to be reminded 


that he learns at least as much from contact with keen 


students as they are likely to learn from him. 

So much of the useful work and maintenance of 
interest in scientific matters depends on casual every- 
day observation, that aspects of nature ready to hand 
for the majority of members are likely to receive and 
give most satisfaction. A society in a coastal town can 
obviously foster the study of marine conditions that 
would be outside the practical scope of one in a mid- 
land industrial city. While retaining an intelligent 
curiosity in respect of any and every thing in the uni- 
verse, a healthy local scientifie society will normally 
tend to focus its main efforts on locally appropriate 
topics. In this matter, the term “locally” may apply 
to some especially vigorous member, whose enthusiasm 
for his particular bent infects many of his colleagues, 
and, for his generation at least, overshadows the milder 
activities of those who have escaped contagion. Such 
waves of fashion are perhaps inevitable; but they are 
not altogether desirable. Hero worship falls very flat 
when the hero proves mortal. 

Most local societies are devoted to “natural history”; 
very few take much cognizance of the physical sciences. 
When specialization is made, the two subjects of geol- 
ogy and archeology are those usually selected. Evi- 
dently the main function of a local society is its pro- 
vision of relaxation for people who have no technical 
training in science. Outdoor interests offer far health- 
ier spare-time hobbies than laboratory studies where 
elaborate calculations or stiff reading give no respite 
to jaded minds. An attractive feature of the natural 
sciences is the scope they afford for the making of 
collections. From early childhood the jackdaw-com- 
plex is deeply ingrained in most of us; and although 
specimen-collecting may become a vice, it shares that 
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E Fisk with all other virtues. So long as mere miserly 
acquisitiveness is avoided, the arrangement and study 
@ of collected material can revive memories of past thrills 
and prolong the joys of field-work. This matter of 
collections is so important that it may be discussed 
comewhat fully. 
= An important duty of every scientific society should 
: he the control, by precept and example, of the mania 
Me for collecting. Especially in the case of living things, 
= jue regard for the preservation of rarities must check 
® holesale destruction. It is pleasing to be able to 
10. [ME cord a great improvement in this respect achieved 
‘ant [in recent years, largely through the influence of local 
ded IIMB cocieties. The days when a rare plant or animal was 
In. JM ruthlessly slaughtered in the name of science are past— 
uit. even game-keepers (who are rarely members of our 
to societies) are less promiscuous in their attacks on any 
a) creatures worth preserving. We are even beginning, 
en. [i with the inspiration of the Council for the Preserva- 
ue HE tion of Rural England and the National Trust, to 
led Zi frown upon, rather than to condone, vandalism done 
en in the sacred name of Mammon. 

But there yet remains ample scope for the training 
of [EM of collectors; and almost every society is likely to in- 


y- clude some members who can guide and counsel the 


id #® uninitiated. Collection involves dissociation of the 
id [M® specimen from its natural environment; in the major- 
1 ity of eases that environment is one of the most in- 
it B® formative features of the specimen. It ean not be 
|. brought away in substance, but it should always be 
t HM recorded in writing with all possible detail. Para- 
: doxical though it sounds, it is nevertheless true that a 
y collection of specimens without adequate labels is less 
, useful than a collection of labels without specimens. 
Every particular of the cireumstances attending the 
collection of the specimen should be written down at 
) the actual time and place—memories get blurred at the 
end of aday. Even details that seem irrelevant should 
be noted; wider experience may show that just such 
points had the greatest significance. 

If all the material that clutters up our museums had 
been collected in accordance with that simple principle, 
its value for scientific research would have been en- 
hanced a thousandfold; the charnel-house would have 
been a biographical library. One battered fragment 
with a history is worth a score of “plums” without a 
label; for there is more satisfaction in scientific circles 
over one poor specimen with particulars attached than 
over ninety-and-nine perfect examples that have no 
such accompaniment. 

In the matter of collecting, the local society has no 
heed to encourage an inborn instinct, but rather 
Should guide and restrain. A collection made for a 
definite intellectual purpose is unlikely to lead to deci- 
mation of its materials, But the collecting of speci- 
mens is really a pandering to low instincts; a far more 
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important and fruitful activity is the collecting of 
facts. Except when they are needed to substantiate a 
record or are required for intensive research, objects 
observed are often better left where they are. This 
policy of restraint does not apply to inanimate ob- 
jects, which may be preserved by being taken under 
cover; but in the ease of living things it is unusual, 
and surely unnecessary, to prove that one has met a 
friend by bringing his corpse home as a witness. 

In the matter of research, the greatest contribution 
(other than encouragement) that can be made by sci- 
entific societies comes from their ability to keep, check 
and publish records of transient phenomena. Every 
recurrent seasonal event in nature invites, and often 
receives, accurate observation. Whether it be the first 
cuckoo or the last swallow, the flowering of the prim- 
rose or the ripening of the holly, it is apt for and de- 
serves a permanent record. In such work the society, 
as distinct from the individual, has a special value; 
for records without independent confirmation are of 
uncertain use. Moreover, a record, however well au- 
thenticated, of a single phenomenon gains immeasur- 
ably in importance when taken in conjunction with 
other records of contemporary events. The dates of 
appearance and disappearance of living creatures are 
shorn of half their significance without statisties of 
the weather for the season. The arrival of a migra- 
tory bird in any district may prove to be controlled by 
the appearance of a particular insect, and this again 
may depend on the growth of the insect’s food-plant, 
which may have been determined by the weather-con- 
ditions of the current or past season. The keeping of 
statisties thus becomes a matter of team-work; ideally 
every natural history society should include observers 
who keep accurate and unbroken records of data on 
every conceivable topic capable of such treatment. 

Accurate prophecy is always based on knowledge 
of past history correlated with a perception of the 
laws of cause and effect. Statistical records such as 
those indicated would provide the raw material of 
prophecy; if such truly natural history of but a few 
decades were available, it would aid in forecasting 
just those tantalizing mysteries that every farmer, and 
so every consumer, wants to know. Just as a straw 
shows the way of the wind, so some obscure animal or 
plant might, if its significance were realized, provide 
an answer to problems of immense practical impor- 
tance. The most sophisticated social order depends 
ultimately on nature, and common sense demands that 
the foundation of the social fabric should be studied. 
There is endless useful research awaiting the efforts of 
local observers in this indirect aspect of man’s place 
in nature. 

As regards geological and archeological studies, 
there can surely have been no period in the past more 
favorable than that in which we find ourselves to-day. 


a 
as 
1 
4 
as 
~ 
~ 
. 
« 


264 


For one reason or another, excavation is a dominant 
feature of our present activities; and, however shal- 
low it may be, every hole is likely to reveal something 
of interest. Modern methods of excavation are so 
speedy and mechanized that much of their revelations 
can be observed only by perpetual watching. Here 
the local society can find scope for important and 
urgent work. Every society should acquire a large- 
scale map of its area, and plot on it every site where 
a glimpse, however fleeting, of the subsoil has been 
possible. Pin-pricks on the map, with numbers writ- 
ten against them, to correspond with eard-index en- 
tries giving all the particulars, would soon make the 
map a priceless record. Only accuracy and persistence 
are wanted to achieve results that could not fail to 
increase the knowledge that all local societies are nom- 
inally out to aequire. Probably most societies include 
one or more members with the business experience 
needed to keep the records in order, and every mem- 
ber could contribute to them directly or indirectly. 
The volume of local knowledge already stored in the 
minds of residents is impressive; if that knowledge 
were to be methodically recorded, it would outlive its 
original possessors and so contribute to something 
more permanently satisfying than reminiscent cause- 
ries. 
The suggestions for activity outlined above may 
seem to be more concerned with the relation of scien- 
tific societies to science than with their reaction on the 
community at large. Such a view is not only narrow, 
but out of date. In the present critical times, statisties 


WHERE DO METEORITES COME FROM?! 


By Professor C. C. WYLIE 
STATE UNIVERSITY OF IOWA 


Since the days of Schiaparelli and H. A. Newton, 
astronomers have considered three possible answers to 
the oft-repeated question, “Where do meteorites come 
from?” The three answers considered are: (1) that 
they come from the distances of the fixed stars; (2) 
that they come from the outer portions of the solar 
system, like most comets; and (3), that, like the closer 
asteroids, they have been traveling in orbits little 
larger than that of Mars. 

Schiaparelli and others were impressed with the 
fact that the great majority of velocities as determined 
for the meteors dropping meteorites were high. They 
were so high that, if real, the meteors must have come 
from the distances of the stars. H. A. Newton, how- 
ever, found that most meteors dropping meteorites 
came from the general direction of the anti-apex of the 

1 Condensed from a paper presented before the Ameri- 


can Astronomical Society at Berkeley, California, Augus 
9, 1939. | 
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than those of the daily headline, should be enough to 
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of the resources and character of the country are },; 
feverishly compiled. There could surely be no bgtt, 
compilers than those residents in any district y,, 
have trained themselves to observe facts and to tay, 
late them methodically. Such problems as the vied 
of springs and wells, the availability of Toad-metal 
sand and gravel, the quality of the soil, the incideny 
of blight and the usefulness or otherwise of our fel), J 
inhabitants, are all of a nature that demand accun, ie , 
observation on the spot. Many of them may inyoly 
elaborate technical study as well; but the first stage 
all of them is within the capacity of any reliable oh. 
server. All who love their country (in both senses ¢f 
the word) can find here congenial and valuable wor 
that is needed urgently. Mi 

The proportion of the population likely to join, anj 
participate in, a scientific society is inevitably smal. 7 
but that is no reason why it should not serve as; J 
leaven. The study of natural history produces a phil. a 
sophie outlook that should supply a much-needed cor. 
rective to the world, and can mitigate the worst i. 
tacks of the flesh and the devil. The mere existence of 
a company of people declaring their interest in mat. 
ters bigger than the squabbles of the political nursery, 
preferring to contemplate wider problems and vistas 


ensure a nucleus of stability in the quicksands of op- 
portunism. Science is a search after the truth; its 
devotees should be sure of their gospel, and declare it 
in a world of falsehoods: Magna est veritas, et piv- 
valebit. 


earth’s motion. That is, before the meteors entered 
the earth’s gravitational field, they had been traveling 
in the same general direction as the earth itself. This 
indicated that the meteors had been traveling in orbits 
little larger than the orbit of the earth, so Newton and 
others suspected that the high velocities found fo 
bright meteors were fictitious. 

When meteor work was instituted at Iowa some 
twelve years ago, it appeared that greater accuracy 2 
the paths and velocities for spectacular detonating 
meteors was needed. To attain this greater accuracy, 
measurements of the angles and durations have bee 
secured by personal interviews. The observer is asked 
to stand exactly where he was when the meteor was 
seen, and the angles are measured as he points them 
out. If there was definite action at the time of the 
fall of the meteor, he is asked to “reenact the scene,” 
and the duration is determined with a stop-wateh 
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# his work has shown that the estimates received from 
general public on spectacular meteors are sub- 
} et to large systematie errors, which make the veloci- 
.< much too high. If a sufficient amount of infor- 
: ation is at hand, however, a person familiar with 


me : bese psychological errors can eliminate most, and 
dene termine a path reasonably close to the truth, even 
flor HME om the information received by letter. Some of the 
ural = hore famous meteors of years ago have been studied 
Wolve the light of this information. 

ot Orbits have been caleulated recently for a number 
e ob F f spectacular meteors; and six have been selected as 
sot Ti. presentative. The first four are recent ones falling 
Work HM the middle western United States, for which the 


aths and velocities are based on personal interviews, 


oi explained above. The four meteors selected fell in 
nal He months of August, July, January and November, 
- spectively. Numbers (2) and (3) fell in the evening 
Dilo- 


ours, number (4) fell in the early morning hours just 
Mbefore dawn, and number (1) dropped meteorites in 
Broad daylight. 

© The fifth meteor, which fell on February 9, 1913, in 
Manada, was selected because it is referred to as one 
5 hose path through the atmosphere was several thou- 
F and miles long. The information collected by Pro- 
Mfessor C. A. Chant, however, was sufficient to determine 
reasonably aceurate path, whose length was caleu- 
: ated as 116 miles. 

The sixth meteor, which dropped meteors at Pultusk, 
@ Poland, on January 30, 1868, was selected because 
it is referred to as coming in from the distance of the 
Mixed stars. Dr. J. G. Galle, the discoverer of the 
Bplanet Neptune, collected a great amount of material 
mon this meteor. From this information we have cal- 
culated the elements of the orbit. 

Table 1 gives for the orbits of the six representative 
Sbright meteors, the period in years, the mean distance 
prom the sun in millions of miles, the inclination of the 
porbit to the orbit of the earth and the eccentricity. 


" THE NEW FISHERY RESEARCH LABORA- 
TORY IN PUERTO RICO 

| Mernops for the development of a modern fishing 

industry in Puerto Rieo, which at present imports 

about 90 per cent. of the cured and canned fish used 
in local consumption, will be sought, according to The 

Fishery Service Bulletin, through scientific research by 

| Bethe U. S. Bureau of Fisheries. 

: With recent tabulations indicating that about 36,- 
000,000 pounds of eured and canned fish are imported 
into Puerto Rieo annually, it is obvious that many 
Hew avenues of employment would be provided if the 
isheries industries of the island were expanded. 
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TABLE 1 
Period in years.. 1.87 1.70 192 3.59 1.62 2.37 
Mean distance .. 141 133 143 217 128 165 
Eccentricity .... 047 0.36 055 0.78 0.33 0.46 


For comparison we give the same information in 
Table 2 for three of the closer asteroids. 


TABLE 2 

Adonis Eros 1932 HA 
Period in years .... 2.55 1.76 1.80 
Mean distance ..... 173 135 137 
ee 1°.4 10°.8 6°.4 
Eccentricity ....... 0.76 0.22 0.56 


In Table 3 we give also this information for Encke’s 
comet, which has the shortest period of any known 
comet, and for Halley’s comet, which has the shortest 
period of any bright comet. 


TABLE 3 
Encke Halley 
Gistance 205 1670 


For an object coming from the distance of the fixed 
stars, the hypothesis favored by Schiaparelli and some 
later astronomers, the period would be millions of years 
(or infinity), and the eccentricity would be 1.00 or 
greater. 

A comparison of the values shows that the orbits of . 
these bright meteors resemble the orbits of the nearer 
asteroids much more closely than they resemble the 
orbits of the closer comets. Obviously, none came from 
the distance of the fixed stars or even from the distance 
of the average comet. 


SCIENTIFIC EVENTS 


Preliminary plans call for the construction of a new 
$25,000 laboratory building on a site yet to be selected, 
where special studies may be made of fish preserving 
and marketing problems confronting not only Puerto 
Rico, but also the Virgin Islands and the Latin-Amer- 
ican republies. 

Situated at the “eross-roads” between North and 
South American waters and as the result of recent 
investigations by the President’s Educational Commis- 
sion on Puerto Rico, the new laboratory is designed 
to serve as the focal point for all fisheries research in 
the tropical areas. 

Benefits from the research work of the laboratory 
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will be made available to Latin-American republics 
through a program of cooperation being worked out 
with the Puerto Rican Government’s fisheries division 
and educational institutions. Under the plan, student 
assistants will be employed in the laboratory investi- 
gations, and, after two years of research work, should 
be in a position to aid their own governments in solv- 
ing fisheries problems. As a result, the studies, cover- 
ing the development of methods for preserving and 
marketing fishery products, as well as biological and 
fish cultural investigations, are expected to contribute 
to the economic welfare of all the Latin-American 
countries. 

Construction of the new laboratory building in 
Puerto Rico was made possible by a recent grant of 
Public Works Administration funds. 


THE EXPEDITION TO WESTERN COLO- 
RADO OF THE FIELD COLUMBIAN 
MUSEUM 

A NuMBER of important fossil finds of the Field 
Museum Paleontological Expedition to Western Colo- 
rado have been reported by Bryan Patterson, assistant 
curator of paleontology. 

These include a skeleton of a prehistoric animal 
called Taeniodont, a representative of a small early 
group of hoofed mammals—a forerunner of a similar 
but larger creature excavated by Mr. Patterson in 
1933 and known as Barylambda. The present speci- 
men, according to Mr. Patterson, may constitute a 
new genus. He writes: “We have been on the track 
of this beast since 1932, but until now have never 
found more than a few fragments of it.” 

_ Other specimens collected by the present expedition 
include multituberculates (a group of small rodent- 
like animals characterized by many cone-like promi- 
nences on their teeth) and prehistoric turtles. Work 
has been begun on the excavation of a fossil crocodile, 
and a large collection of small fossil animals has been 
made. 
Mr. Patterson is accompanied by James H. Quinn, 
a member of the staff, and by several volunteer col- 
lectors. The official announcement states that 


The field of operations lies in Mesa, Garfield and Gunni- 
son counties, where an extensive series of formations be- 
longing to various periods and eras in the earth’s history 
is exposed. The work is mainly in late Paleocene and 
early Eocene deposits (the opening epochs of the Age of 
Mammals), with some attention also being paid to the late 
Cretaceous formations (the closing period of the Age.of 
Reptiles). The main objective of the expedition is: to 
collect fossil mammals from the Paleocene and Eocene. 
Specimens from these early horizons are of great interest 
to students of mammalian evolution. The dinosaurs and 
other reptiles that had previously dominated the earth 
were but a short time extinct (geologically speaking), and 
the mammals were just getting well under way. Many 
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groups that no longer survive were flourishing, ang Seven 
of the dominant mammalian types of the present tim, ~_ 
represented by exceedingly primitive ancestors. Thus, fy a 
example, the horses of the early Eocene were smajj ety 
tures no larger than foxes, and they possessed foy; thy 
in contrast to the modern horse’s one. 

In addition to the work on vertebrates, attention ; 
being given to geological observations and to the ¢oljy, 
ing of fossil plants. It is hoped that by means of ,, 
latter it will be possible to make somewhat more pryig 
age determinations and correlations of the late Cretacg, 
formations than has hitherto been done. 


HURRICANE WARNINGS OF THE U5 
WEATHER BUREAU 


THE U. S. Weather Bureau has issued a statenay 
describing the methods used to chart storms during ty 
hurricane season, which in the United States np 
usually from July to October. 

The hurricane warning service, according to F, 
Reichelderfer, chief of the bureau, is more efficia; i 
this year than ever before. Observations are tain fim 
twice daily from over eighty stations in the West Incis fim 
and the Caribbean, and two to four times daily fro 
vessels in the Gulf of Mexico, Caribbean and We 
Indian waters. These observations are in addition 
the reports from the regular system of stations in tly 
United States and vessels in the North Atlantic. 

Whenever there are indications that a tropical « 
clone or hurricane is forming, special observation iim 
made at two to three hour intervals by ships and sv i 
tions in the region of the hurricane are sent in so thi 
the four foreeast centers of the hurricane warix 
system—Washington, Jacksonville, New Orleans ani 
San Juan—have information as to the location of tk 
hurricane and its intensity long before it enters Ane i 
ican waters or approaches the coast. 

The effectiveness of this system was demonstratei 
recently in the case of the small hurricane whi 
crossed the Florida Peninsula on August 11 and 22 
This hurricane was first detected and warnings issuél 
from the Jacksonville center on August 8 when it wa 
located 175 miles northeast of San Juan. Subsequet! 


advisory information was issued every six hours wil i 


the storm neared the Florida coast, after which tle 
advices were increased to hourly broadeasts by ratit 
phone until the storm passed across the Peninsula ini 
the Gulf of Merico. 

Mr. Reichelderfer points out that: 


These advices serve as examples of the remarkabl 
accuracy with which the movement and intensity of violet! 
storms can be foretold by means of the hurricane warnilf 
system. Many studies have been made of the formati 
and behavior of hurricanes which have moved toward 
Atlantic and Gulf coasts during the past fifty years " 
more. Severe hurricanes do not often reach our coasts 
But the Weather Bureau, through its system of hurricate 
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BB eporting stations and vessels which serve as outposts to 
BB tect and report the approach of a hurricane, is prepared 
ME, plot the position of these storms on the weather map 
Bonz before they approach the coast and to give ample 
5 varning of the time of their arrival and their intensity. 


As a further aid in insuring that the public will 
t eceive ample warning in the rare chance that a severe 
hurricane occurs this year, the bureau now has avail- 
able a larger number of stations to make upper air 
soundings than ever before and is extending its dis- 
semination of hurricane information and warnings by 
HM ihe installation of direct wire teletype connections at 
5 the larger population centers and is putting into effect 
Mm special broadcast arrangements for weather warnings. 
i Upper air observations are an important aid in ecaleu- 
lating the direction and speed of movement of hurri- 
canes from day to day. 


I.) THE MASTER OF SCIENCE DEGREE IN 
Aci ENGINEERING OF COLUMBIA 
UNIVERSITY 
ip CotumBIA UNIvers!tTy has established a new master 
We ae of science degree in engineering to enable candidates 
Hon to obtain a broad background without specializing in 
in te O° department. The degree was established chiefly 
" ® for practicing engineers in the metropolitan district 
al whose background and technical interests cross de- 
-. a partmental lines. Before the introduction of the new 
ds general curriculum, it was necessary for graduate stu- 
5 th dents to specialize in either chemical, civil, electrical, 
mil industrial or mechanical engineering. 
~~ Professor Joseph W. Barker, dean of the School of 
th Engineering, announces that thirty-seven practicing 
a engineers will supplement the instruction given by 
members of the faculty in fifty-seven courses, which 
id will be given in the Extension Division of the univer- 
"hi sity during the 1939-1940 academic year. 
in A course in physies, on “The Theory of Heat Con- 
F duction,” has been added to the engineering ecurricu- 
7 lum, under the direction of Dr. Melvin Avrami, as part 
of a plan calling for an increase in scientific subjects 
w dealt with from an engineering viewpoint. Other 


te courses in heat transfer will be given under the direc- 
tion of Professors C. E. Lucke and C. F. Kayan, of 


the department of mechanical engineering. 
* Four courses of an advanced nature have been de- 
signed particularly for engineers engaged in indus- 
m ‘rial activities who do not wish to work towards a de- 
ible Hi Sree. A sequence of three courses in electrical engi- 
let neering has been arranged for students who have had 
" a limited amount of training and who wish to obtain 
— a background in the field. The application of chem- 
d eal principles in the major chemical industries and 
A the design of chemical equipment will be studied in 
J two courses. Nine other courses will be given in the 


department of chemical engineering, two of which 
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deal with the chemistry of textile processing. The 
department of civil engineering has planned fourteen 
courses, and the department of electrical engineering 
twelve courses covering every major sphere of elec- 
trical engineering. 

The department of mechanical engineering will 
sponsor two courses in air conditioning, and will offer 
work in fluid dynamies, lubrication and power analy- 
sis. “Nomographic Charts and Empirical Equations” 
will be taught in a special course arranged for engi- 
neering students. Studies in engineering and architec- 
tural drafting will also be conducted. 

Classes in the Extension Division will be held in the 
late afternoon, evening and on Saturday mornings in 
order that practicing engineers may enroll. 


EDITORS OF THE PUBLICATIONS OF THE 
AMERICAN CHEMICAL SOCIETY 

At the Boston meeting of the American Chemical 
Society Professor A. B. Lamb, of Harvard Univer- 
sity, was reelected editor of the Journal of the Amer- 
ican Chemical Society with associate editors as follows: 
Dr. C. 8. Hudson, of the National Institute of Health, 
Washington, D. C.; Professor Lee Irvin Smith, of the 
University of Minnesota; Dr. Edward Mack, Jr., of 
Battelle Memorial Institute, Columbus, Ohio; Dr. 
R. H. F. Manake, of the National Research Council, 
Ottawa, Ontario, Canada; Professor Frederick G. 
Keyes, of the Massachusetts Institute of Technology. 

Professor E. J. Crane, of the Ohio State Univer- 
sity, was reelected editor of Chemical Abstracts. Dr. 
Harrison E. Howe, of Washington, D. C., was re- 
elected editor of Industrial and Engineering Chem- 
istry. Professor N. H. Furman, of Princeton Uni- 
versity, and Professor I. M. Kolthoff, of the Univer- 
sity of Minnesota, were reelected to the advisory board 
of the analytical edition of Industrial and Engineering 
Chemistry. 

Professor W. Albert Noyes, Jr., of the University 
of Rochester, N. Y., was reelected editor of Chemical 
Reviews. Professors Robert C. Elderfield, of Colum- 
bia University, and E. R. Gilliland, of the Massa- 
chusetts Institute of Technology, were elected associate 
editors. 

Professor Farrington Daniels, of the University of 
Wisconsin, and Professor Herbert Freundlich, of the 
University of Minnesota, were elected associate editors 
of the Journal of Physical Chemistry. Professor Wil- 
liam T. Read, of Rutgers University; Dr. Charles A. 
Thomas, of Monsanto Chemical Company, Dayton, 
Ohio, and Dr. Bruce K. Brown, of the Standard Oil 
Company of Indiana, Chicago, were elected associate 
editors of the Technologie Monographs. 


RECENT DEATHS 


Proressor Emeritus Henry C. Cow ss, for many 
years a member of the department of botany of the 
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University of Chicago, died on September 12. He was 


seventy years of age. 


Dr. Arps, professor of psy- 
chology and dean of the School of Edueation of the 
Ohio State University, died on September 16 at the 
age of sixty-five years. 


CHARLES Lapp Norton, director of the Division of 
Industrial Cooperation and Research at the Massa- 
chusetts Institute of Technology, died on September 
8 in his sixty-ninth year. 

Dr. Hatt Canter, professor of chemistry and geol- 
ogy and dean of the faculty at Randolph-Macon Col- 
lege, Ashland, Va., died on September 2 at the age 
of sixty-six years. 
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Dr. Horace J. CHILD, instructor in Zoology nj 
physiology at Sacramento Junior College, Califomig 
died suddenly on August 31 at the age of thirty-soy, 
years. 


GrorGE W. Tower, JR., mining engineer on the staf 


_ of Guggenheim Brothers from 1918 to 1937, dieg 


September 13 at the age of sixty-seven years. 


Dr. HernricH Karny, an entomologist Specializing 
in orthoptera, formerly a member of the staff at thy 
Botanical Garden at Buitenzorg, Java, died on 4) 
gust 7. 

Sir Spencer Lister, director of the South Afric 
Institute for Medical Research at Johannesburg, dia 
on September 6 at the age of sixty-three years. 


SCIENTIFIC NOTES AND NEWS 


THE National Academy of Sciences will hold its 
autumn meeting at Brown University, Providence, R. 
I., on October 23, 24 and 25. Dr. Henry Merritt 
Wriston, president of the university, will weleome the 
academy on Monday morning and there will be a 
response by the president of the academy, Dr. Frank 
B. Jewett. Scientific sessions will be held on Monday 
and Tuesday and on Wednesday morning. There will 
be luncheon daily in the Faunce House Art Gallery 
and dinners on the evenings of Monday and Tuesday. 


Dr. M. R. Fenske, in charge of petroleum refining 
research and director of industrial research of the 
School of Chemistry and Physics at the Pennsylvania 
State College, has been elected a fellow of the Institute 
of Petroleum, London. 


Sir Davip MILNE-WArTSON has been elected president 
of the newly established British Gas Research Board of 
the gas industry. 

_ Dr. Frank N. FREEMAN, professor of educational 
psychology at the University of Chicago, has been 
appointed to succeed Dr. W. W. Kemp as dean of the 
School of Education of the University of California. 


Dr. Beryt I. Burns, director of the department 
of anatomy in the School of Medicine of the Louisi- 
ana State University, has been appointed dean of 
the school to succeed Dr. J. Rigney D’Aunoy, who re- 
tired on August 19. 


DuaGaLp C. JAcKson, JR., from 1935 to 1938 presi- 
dent of the Lewis Institute, Chicago, has been ap- 
pointed dean of the College of Engineering at the 
University of Notre Dame. Professor Carl Wileox, 
of the university, has become dean of the department 
of mechanical engineering, succeeding Professor Wil- 
liam L. Benitz, who retired last spring. 


Dr. P, Swinas, associate professor of astrophysics 


and spectroscopy at the University of Liége, has bee 
appointed a visiting member of the faculty of the 
University of Chicago. He plans to spend two months 
at McDonald Observatory and four months at the 
Yerkes Observatory. He will give lectures on astro. 
physics. 

Dr. B. R. Tere, of the School of Engineering of 
Yale University, will direct the program of advaneal 
study in electrical engineering at the Carnegie Insti 
tute of Technology, which has been made possible by 
a Buhl Foundation grant of $50,000. The project wil 
be supported over a five-year period by the Bull 
grant. The program has been planned so that engi: 
neers, already well trained in the electrical field, wil 
pursue industrially useful research. 


Dr. Parker Doo.ey, assistant professor of pedi: 
atries at the Cornell University Medical College and 
associate attending pediatrician at the New York Hos 
pital, has been appointed assistant professor of ped: 
atries at the University of Chicago. 


Dr. Aubert B. SaBrn, associate of the Rockefeller 
Institute for Medical Research, New York, has beet 
appointed assistant professor of pediatrics at the 
University of Cincinnati. 

Dr. L. R. Kuun, of Pitcairn, Pa., bas been 4p- 
pointed assistant professor of bacteriology at tle 
University of Georgia. 

Dr. Kraven, authority on special problems o 
chemical production, has been appointed to an hor 
orary professorship in the University of Berlin. He 
has directed the technical development of benzine pr 
duction by hydrogenizing coal. 


Tue following appointments at the Faculty of Med: 
cine of Paris are recorded in the Journal of the Amer 
ican Medical Association: Dr. Aubertin, professor 0 
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- nerapeuties; Dr. Henri Bénard, professor of experi- 
© ental pathology; Dr. Lévi Valensi, professor of the 
istory of medicine, and Dr. Velter, professor of 
phthalmology. 

pr. Cornetius P. Rwoaps, associate member of the 
Br ockefeller Institute for Medical Research; has been 
clected director of the Memorial Hospital, New York 
Meacity, in suecession to Dr. James Ewing, professor of 
Mi oncology at the Cornell University Medical College. 


Barriert Frost has been appointed dioramist and 
4 Virginia 8. Eifert, director of publicity, at the Illi- 
BE ois State Museum. Mr. Frost had been previously 
Se for four years dioramist with the National Park Ser- 
Se yice Museum Laboratories, and for one year with Joe 
Mora, the California sculptor, in preparing dioramas 
S for the Golden Gate Exposition at San Francisco. At 
ithe Illinois State Museum he will continue a series of 


F cultural dioramas begun last year by H. Brainerd 
Wright. 
beea 3 W. StePpHEN THOMAS, director of education at the 
the 3 Academy of Sciences of Philadelphia, has been ap- 
ns pointed executive secretary of the Committee on Edu- 
the cation and Participation in Science of the American 


BE Philosophical Society. This committee, under the 
chairmanship of Professor Edwin G. Conklin, execu- 


of Mm tive vice-president of the society, will make a survey 
need fie of adult education in science, using the Philadelphia 
ast ‘ region as an experimental area. The Franklin In- 
by Hime stitute, the Academy of Natural Sciences of Phila- 
wil ‘ delphia, the Wagner Free Institute, .ue Museum of 
ull [ie the University of Pennsylvania and other organiza- 


igi: [ime tions will cooperate. Mr. Thomas has been granted 
will fie a year’s leave of absence by the Academy of Natural 
Sciences and during that time his place will be filled 
by Charles E. Mohr, of Reading. 


ind fe ©6©Dr. Cart L. Husss, eurator of fishes at the Uni- 
os fm versity of Michigan, is making an investigation for the 
di- J U.S. Fisheries Service of the fisheries, fur seals and 


= other problems in Alaska. The work of the Bureau 

© of Biological Survey is also being studied. Dr. Hubbs 

® sailed from Seattle on July 4. He has traveled on 

he ® the Brant, the vessel of the service, as well as by air- 
§ plane and other means. 


Dr. W. C. Mugnscuer, professor of botany at Cor- 


é © uell University, who had leave of absence during the 
| Spring term, returned to Ithaca on September 8 from 

4 trip of seven months through the southern and 

f B® western states. The departments of botany in a num- 
‘ ber of colleges and universities were visited, and mate- 
7 rial for research and teaching was collected. More 


_ than 3,000 numbers of plant collections for the her- 
barium of Cornell University were obtained. Dr. 
Muenscher was one of the survivors of the party that 
was struck by an avalanche on July 22, on Mount 
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Baker, Washington, in which six of the climbers lost: 
their lives. 


Dr. Harotp H. Proven, Rufus Tyler Lineoln pro- 
fessor of biology at Amherst College, and Dr. Philip 
Ives and Dr. George Child, members of his depart- 
ment, who were passengers on the Athenia, are re- 
ported to have returned to the college. 


THE first series of William Alanson White Me- 
morial Lectures on “Modern Psychiatric Conceptions” 
will be given by Dr. Harry Stack Sullivan, president 
of the William Alanson White Psychiatrie Founda- 
tion and president of the Washington School of Psy- 
chiatry, on Friday evenings in the auditorium of the 
Department of the Interior, Washington, D. C. The 
titles of the lectures are: October 27, “Conceptions of 
Modern Psychiatry”; November 3, “Organism and 
Environment”; November 10, “Diagnostic and Prog- 
nostic Syndromes”; November 17, “Explanatory and 
Therapeutic Conceptions”; November 24, “Prospective 
Developments and Research.” 


APPLICATIONS must be on file with the United States 
Civil Service Commission at Washington, D. C., not 
later than October 12 for the position of director of 
the Nautical Almanae at the Naval Observatory, 
Washington, D. C., at a salary of $6,500 a year. The 
qualifications of candidates will be passed upon by a 
special board of examiners composed of Dr. James 
Robertson, retired, formerly head of the Nautical 
Almanae Office; Dr. Dirk Brouwer, of Yale Univer- 
sity; Dr. H. R. Morgan, principal astronomer, Naval 
Observatory, and A. W. Volkmer, examiner of the 
U. §. Civil Service Commission. The duties of the 
position will be to act as scientific and administrative 
head of the Nautical Almanae Office and professional 
consultant of the Navy Department in theoretical as- 
tronomy, calendarization and allied subjects; to have 
independent technical and administrative charge of 
the important, highly difficult work of producing the 
annual issue of the American Ephemeris and its sup- 
plementary volumes and to be responsible to the Navy 
Department for their scientific accuracy; to initiate, 
direct and report upon basic research problems in 
theoretical astronomy, performing developmental work 
in connection therewith and to be responsible for 
the difficult and highly technical mathematical dedue- 
tions having to do with improving the tables form- 
ing the fundamental basis underlying the production 
of the annual volumes; to act as a member of the 
Astronomical Council of the Naval Observatory, ad- 
vising as to the planning and execution of its work, 
and to take part in astronomical conferences of a 
national or international character, acting as the 
Navy Department’s representative. 


In 1940 the spring meeting of the American Chem- 
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ical Society, which now has 22,374 paid members, the 
largest number in its history, will be held in Cinein- 
nati, Ohio; the autumn meeting in Detroit, Mich. In 
1941 the spring meeting will be in St. Louis, and the 
autumn meeting in Atlantic City under the auspices 
of the Philadelphia section. 


THE Bronx Health Unit, New York City, which is 
being erected at a cost of $400,000, was dedicated 
by Mayor Fiorello La Guardia on September 18. It 
is expected that the building will be completed by 
May, 1940. Health Commissioner John L. Rice pre- 
sided. Invited speakers included Borough President 
James J. Lyons, Dr. George E. Milani, president 
of the Bronx County Medical Society, and Commis- 
sioner Irving V. A. Huie, of the Department of Pub- 
lic Works. The unit will include an auditorium, an 
exhibit room for health education, a staff lunchroom 
and kitchen and an air-conditioned storage vault in the 
basement. The first floor will contain the Bronx 
offices and child health, dental and maternal care quar- 
ters. Tuberculosis and venereal disease prevention 
activities will be housed on the second floor. Admin- 
istrative headquarters for the health officer and his 
staff and health education and conference rooms will 
be on the third floor. The fourth floor will include 
borough offices for the sanitary superintendent, the 
Bureaus of Food and Drugs and Preventable Diseases 
and offices for visiting nurses and cooperating health 
agencies. 

THE forty-fourth annual meeting of the American 
Academy of Ophthalmology and Otolaryngology will 
be held in Chicago from October 8 to 13 at the Palmer 
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House. The academy will present courses of j instry, 
tion to be given by more than a hundred Specialis, 
There will be four afternoon programs of motion pi, 


tures and a scientific exhibit in addition to its forny : 


scientific program. There will be one joint 
at which Dr. George M. Coates, Philadelphia, wil) 4, 


liver his presidential addrezs and Dr. Burt R. Shu a 


Detroit, will be introduced as the guest of honor fy 


the year and will deliver an address. At this Session 


a symposium on essential hypertension will be py, 
pene by Drs. Albert C. Furstenberg, Ann Arbor 
Mich., speaking from the standpoint of the otolary, 
gologist; Henry P. Wagener, Rochester, Minn., ty 
ophthalmologist, and Roy W. Scott, Cleveland, ty 
internist. Two foreign guests will address the sectiq, 
meetings, which will be held on alternate afternoon 
Professor Josef Igersheimer, Istanbul, will discyy 
“The Optie Nerve and Diseases of Hypertension,” anj 
Arthur DeSa, Pernambuco, Brazil, will speak on “Eth. 
moiditis.” 

THE New York State Geographical Association wil 
meet on September 23 at Syracuse University. In th 
morning there will be a series of papers on the teach. 
ing of geography. In the afternoon, Dr. Roy Prig 
will lead a round table discussion on “The Relation 
of Geography to the Regents Investigation,” and : 
similar discussion will be conducted by Dr. George 8. 
Cressey on “The Place of Geography in the Secondary 
and High School.” Dr. C. Grove Haines, of the de 
partment of history of Syracuse University, will speak 
at the banquet on “The Relationship of Geography ani 
History in the Present European Crisis.” 


DISCUSSION 


NUTRITIONAL PHYSIOLOGY OF THE 
ADULT RUMINANT! 


In this monograph Ritzman and Benedict set forth 
results of their own researches and also undertake to 
present a review “chiefly of the American literature” 
dealing with “the researches of the last few decades.” 

The authors’ investigations are set forth in extenso, 
but the recognition of the work of others is highly 
inadequate. 

The digestibility of the ash of feeding stuffs, as indi-- 
cated by comparison of the constituents of feed and 
feces, is discussed (p. 13) as though significant, 
whereas it is thoroughly understood that the quantities 
of mineral substances in the feces signify nothing 
definite in relation to the digestibility of these com-, 
ponents of the food. 

1 Comments on the monograph on this subject by E. G. 


Ritzman and F. G. Benedict, Carnegie Institution of Wash- 
ington Publication No. 494. 


The authors write uncritically as to certain practical 
matters; thus (p. 21) their statement that “at the 
larger stock yards of the country—fat steers are always 
bought subject to a 3 per cent. shrinkage in weight” 
is not true. Upon arrival at the central live-stock 
markets cattle are first given an opportunity to eat 
and drink. After they have been sold the packer-buyer 
pays for them at their actual weight, as they go over 
the scales, after eating and drinking, 


In regard to methane production Ritzman and Bene- 


dict say (p. 26), “On the basis of seven “discordant 
results” in their calorimeter experiments Armsby and 
Fries concluded that 4 grams of methane result from 
every 100 grams of carbohydrate ingested, and this 
factor was later used largely by Forbes and by Mit 
chell to estimate the losses of energy by this path.” 
As a matter of fact the methane production ha 
been experimentally determined in every calorimetri¢ 
experiment conducted with cattle at this institute, and 
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mm. writer has never used the above-mentioned factor 


any purpose. 

The authors present a graph (p. 75) in which the 
Sees production is plotted against the insensible per- 
4 : ration; and this graph is interpreted (p. 77) as 
Sm owing that the insensible loss may be used as a basis 
| computation of the heat production; but the experi- 
involved were all conducted at about the same 


bents 
The results, therefore, do not 


of nutrition. 


4 : Ktablish a relationship of general significance. The 

should certainly have given careful considera- 
. on to Kriss’s extensive studies of the relationship of 


He insensible loss to the heat production in cattle. 

me In regard to the “profound,” “seriously challenging,” 
oxtraordinary” and “astounding” variability of the 
sal metabolism as observed with cows (p. 86)—the 
Meauses of the variability observed were not determined. 
Ha }hservations on the proximity of the period of oestrum 
We, the time of determination of the basal metabolism 
Meyould have been pertinent, as also a discussion of the 
Miormal body temperature of cattle, which is much 
Snore labile than is that of human beings. 

One would prefer to maintain an open mind on this 
subject of lability of the basal metabolism of cows 
huntil the reasons therefor have been clarified, but we 


1a BiMare told (p. 129) that “the overwhelming evidence pre- 
‘2B Besented here makes it obligatory on the part of every 
ay [research worker to accept the demonstrated fact that 
de. the large domestic ruminant (particularly the geneti- 


cally highly specialized dairy cow) has a very labile 
basal metabolism.” 
™ An attempt is made to support these findings in 
regard to cows by reference to determinations of 
so-called “standard metabolism” in steers (p. 130) by 
measurement of the heat production “in two or three 
successive half-hour periods while the animal was 
standing quietly, 24 hours after food.” 
* He According to the writer’s understanding, measure- 
* Be ments of the heat production of steers under the con- 
me ditions stated would possess no standard significance, 
' fie because of the brevity of the periods of observation 
: and because the alimentary fill would be in no definite 
status. 
® Ritzman and Benedict imply (p. 178) that their 
observations on the lability of the basal metabolism of 
cows invalidates the four remarkably smooth and con- 
sistent curves of heat production in relation to the 
plane of nutrition, as determined, with steers as sub- 
B Jects, by Forbes and associates.? In our opinion the 
} smoothness of these curves shows that the lability of 
the basal metabolism of cows, as observed by Ritzman 
and Benediet, is not characteristic of the metabolism 
of steers under successful experimental control. 


-_— Agr. Research, 37: 253-300, 1928; 40: 37-78, 
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In discussing the energy expense of food utilization 
Ritzman and Benedict (p. 149) deplore the fact “that 
such a confusion of expressions to describe one and 
the same effect (the heat increment) exists,” and then 
propose two more expressions for the same purpose. 
In: this relation they state that “the Pennsylvania in- 
vestigators” compute the heat increment to the basis 
of standing half the time and lying half the time. As 
a matter of fact the heat production has properly been 
so treated, but the heat increment, never. 

Ritzman and Benedict conclude (p. 99) that the 
increase in heat production during standing exceeds 
that during lying to a greater extent during feeding 
than during fast, but the values they determined for 
percentage increase due to standing during fast all lie 
within the range of variation of such determinations 
during feeding, and there seems to be no statistical 
basis for the conclusion drawn. 

As to the method of estimating the heat inerement 
the authors say (p. 149) : “Unfortunately the stimulat- 
ing effect of food can at present only be determined by 
measuring the metabolism under this influence of food 
and without it, so that fasting becomes a necessary 
part of the technique of its determination.” 

The authors thus seem to ignore the fact (of which 
they are doubtless aware) that Kellner, Armsby and 
Forbes and associates have all measured heat incre- 
ments for production by the differential method, above 
maintenance, without reference to fast; and they also 
ignore the conclusion of Forbes and associates (empha- 
sized in several papers) that heat increments depending 
on measurements of heat production at planes of nutri- 
tion below the point of energy equilibrium are lower 
than the truth by the amount that the food diminishes 
the production of heat at the expense of body 
nutrients. 

In the light of this conclusion Ritzman and Bene- 
dict’s determination (pp. 169-176) of the dynamic 
effects of feeds with the basal metabolism as the base 
value is lacking in definite significance. 

Ritzman and Benedict’s idea (p. 186) that the high 
basal metabolism of lactating cows “suggests definitely 
that the stimulating effect of food is as much an essen- 
tial to lactation as is the energy and other substance 
matter from which the milk is formed” seems to us to 
misinterpret a residual effect—a carrying over into the 
measurement of the basal metabolism—of the habit of 
high heat production resulting from the high food con- 
sumption of lactation. 

Finally, the authors’ assumption (pp. 187-8) “that 
the deposit value of metabolizable energy in amounts 
above maintenance is the same as for maintenance,” 
based upon an opinion published by Armsby in 
1919,° ignores extensive work on this subject which was 


8 Jour. Agr. Sci., 9: 186, 1919. 
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planned and in the main conducted by Armsby, and, 


after Armsby’s death, was completed by the writer and 
his associates, and published in 1926.4 

In this work the energy outgo during fast was used 
as the base value of heat increments of food for main- 
tenance, and the heat production of maintenance was 
used as the base value of heat increments of food for 
body increase and milk production. On this basis the 
relative efficiency of utilization of metabolizable energy 
for maintenance, milk production and body increase 
was found to be, on an average, as 79.1, 72.8 and 57.3 
per cent., respectively. 

During recent years, however, the writer and his 
associates have advocated another point of view in this 
relation, involving the conception of a new base value 
of heat production—that of fast minus the energy 
expense of utilization of the body nutrients katabolized 
during fast. The present indication, from investiga- 
tions not yet completed, is that from this more funda- 
mental point of view the utilization of metabolizable 
energy for maintenance and for moderate amounts of 
body increase may be indeed essentially the same. — 

E. B. Fores 

THE PENNSYLVANIA STATE COLLEGE 


HEPARIN AND BLOOD CLOTTING 


In a recent note’ on this topic Astrup emphasizes 
the need for a plasma (or serum) factor necessary to 
the inhibitory action of heparin. It should be recog- 
nized that this was clearly enunciated by Howell and 
Holt? in the original work on heparin and, under the 
name of the pro-antithrombic (or antithrombin-ogenic) 
factor, has always held a prominent place in Howell’s 
theory of blood coagulation. Quick* afforded evidence 
that the accessory factor was associated with the 


albumin rather than with the globulin fraction of the © 


plasma proteins. Some recent investigations* confirm 
this point but stress a new interpretation which 
appears to clarify the “controversial statements” in 
the literature. It has been found that heparin readily 
prevents thrombin formation (the antiprothrombic 
action of Howell and Holt), provided that pure cepha- 
lin is used as the thromboplastic agent in forming 
thrombin from recalcified prothrombin. However, if 
tissue extracts (thrombokinase) or crystalline trypsin 
(thromboplastie enzyme’) are used instead of cephalin, 
the antiprothrombie action of heparin is overcome in 
all but the first minute or two of the process of throm- 
bin formation. 


4 Jour. Agr. Research, 33: 483-492, 1926. 

1T. Astrup, SCIENCE, 90: 36, 1939. 

2W. H. Howell and E. Holt, Am. Jour. Physiol., 47: 
328, 1918. 

3A. J. Quick, Am. Jour. Physiol., 115: 317, 1936. 

4J. H. Ferguson, Proc. Soc. Exp. Biol. and Med. (in 

ress). 

: 5 J. H. Ferguson and B. N. Erickson, Am. Jour. Physiol., 
126: 661, 1939. 
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The synergistic antithrombic (thrombin-newtrj, 
ing) effect of heparin-albumin mixtures is not dep, 
dent upon the mode of thrombin formation, in 
ments which avoid thrombinolysis. Additional Wa 
is necessary to elucidate the true nature of “j)¥ 
thrombiec” action, but there are clear indications thy 
it shares with the process of thrombin formatiq, , 
significant dependence upon the phospholipid-proijj, 
interrelationships in which a trypsin-like enzyme play 
a leading réle. 

JOHN H. Fercugoy 

UNIVERSITY OF MICHIGAN 


THE BLACK DYE OF THE NAVAJOs 


CaRNOTITE, a canary yellow mineral usually found y 
a powder in the sandstones and conglomerates of ti 
Colorado Plateau, has been and still is used by th 
Navajo Indians to make a black dye to color the wo 
which they shear from their sheep to make the famoy 
Navajo rugs. 

Carnotite is known to-day to be an ore of radi, 
uranium and vanadium. It was not until 1898 thg 
the chemical composition was determined by Fuedd 
and Cummenge, of Paris, from samples obtained fro 
the Colorado Plateau by Kimball and Poulot. Loy 
before that, the Navajo Indians had learned the ar 
of preparing a rich black dye from the yellow minenl 
—“a uranium black.” The yellow powder had former 
been reported as “yellow ochre,” a form of limonite 

The writer is indebted to Mrs. Louisa Wade Weth- 
erill, of Kayenta, Arizona, for the method used by 
the Navajo Indians in preparing the dye. The carno- 
tite powder is roasted in a frying pan placed over a 
open fire until it changes in color from yellow to black 
In a similar manner, the Navajos roast the pitch frou 
the pinyon trees (stunted pines) that grow on the high 
mesas in the region. The pitch becomes brittle and 
breaks down to a black powder. These two black 
powders are then mixed and ‘stirred into a solution 
prepared by boiling the entire plant of the squaw-berry 
bush (Rhus trilobica) in water until it assumes the 
color of tea. This makes a concentrated dye which 
further diluted with water to the required strength. 

In a rug which the writer obtained from the Wester 
Navajo Indian Reservation, the uranium black dyed 
wool was used in combination with wools colored with 
natural vegetable dyes prepared from the root of the 
eaniegra plant (wild pie plant or dock). Various 
colors may be obtained by varying the length of time 
the roots of the plant are boiled in water. The color 
range from old gold through greenish yellow to a brows 
- approximating the color of burnt sienna. The longet 
the period of boiling, the more brownish is the color 
obtained. 


T. O’ConNELL 
THE COLLEGE OF THE City or New YorkK 
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ppEARANCE OF A NEW POTATO DISEASE 
; IN NORTHEASTERN COLORADO 


be ie A\ NEW disease, apparently caused by the feeding of 
an F he pentatomid (Chorochroa sayi Stal), has appeared 
a the potato fields of northeastern Colorado. 


Be On July 20 calls from farmers in Morgan County, 
Hlorado, brought attention to what seems to be a gen- 
@..) condition in the medium-early and late plantings 
maf potatoes. The pentatomids were found associated 
i ith the disease in every case of the several hundred 
examined. 

8 Cage experiments at the Greeley Potato Experiment 
MBiation begun on July 31 with plants known to be 
Myce of psyllids and disease, have demonstrated that 


the De Say’s pentatomid, feeding on the plants, is defi- 
y th BB itely responsible for the condition. 

Wl ME Medium-early plantings show 15 to 20 per cent. of 
mots HB cased plants, while many late plantings in the 


EBreeley area show 50 to 60 per cent. of pentatomid- 
Mafiected plants. 


THE VULCANIZATION OF RUBBER 


= Tue centenary of the discovery of the vulcanization 
i rubber by Charles Goodyear was celebrated on 
ednesday, September 13, at the ninety-eighth an- 
meeting of the American Chemical Society. 
MNumerous papers describing the progress of rubber 
; esearch and manufacture in the United States were 
Meead at a general meeting in the afternoon. 

; At the banquet in the evening, Dr. Kar] T. Comp- 
: pn, president of the Massachusetts Institute of Tech- 
Mpology, spoke on “Looking Forward in Research”; 
=r. James Bryant Conant, president of Harvard Uni- 
Bersity, discussed “Lessons from the Past,” and P. W. 
Litchfield, president of the Goodyear Tire and Rubber 
ompany, Akron, Ohio, described “Rubber’s Position 
Modern Civilization.” 

In his address Dr. Compton said: 


and 


A good deal has been said about the ways in which sci- 
yed femerce has been applied to make warfare more destructive, 
ith [guest as science has also been applied to bring about a cer- 
the Je” Compensating degree of protection against new 


ye weapons. But there is one possibility in science which 

on ems to me to be far more significant than these, namely, 

— ie use of science to remove some of the major causes of 
yar. 

wo In so far as wars are caused by the natural ‘‘cussedness’’ 

get pt human nature, science ean contribute if at all only very 

lor hdireetly. It can probably not do much toward removing 


¢ desire which some men have for great domination. It 

! in not remove ambition and envy from the human breast. 

@’t in so far as wars may be induced by economic consid- 
ations, science may do much to remove the causes. 
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The feeding may cause a complete wilting of the 
leaves or tips of the plants. Where the feeding is con- 
fined to the stems of the lower part of the plants, the 
symptoms become more general. Associated with the 
feeding is a basal curling of the terminal leaves, a yel- 
lowing followed by a reddish discoloration along the 
margin and an erect condition of the affected foliage. 
The tubers may be produced in chains or, in the more 
mature tubers, serious bumpiness and malformation 
may occur. The number of ‘insects on each plant deter- 
mines the severity of the disease. In the Morgan 
County area, an average of eleven adult insects was 
found on each plant. Plants attacked by three or four 
insects were only mildly affected, while those on which 
there were nineteen or twenty adult insects showed 
extreme symptoms. 

The disease is very similar to “psyllid yellows,” caused 
by the tomato psyllid, Paratrioza cockerelli (Sulc.). 

LEsuiE B. DANIELS 

EXPERIMENT STATION, 

COLORADO STATE COLLEGE 


REPORTS 


One of the earliest incentives to war was the invasion 
of one country by another for the purpose of loot. Later, 
as we became more civilized, this took the form not so _ 
much of loot as of the control of population for the pur- 
poses of taxation and of exploitaton of labor and of nat- 
ural resources. This is all part of the old primitive in- 
stinct of animals and men to secure the good things of life 
by taking them from someone else. 

Science, however, has given mankind a method of gaining 
the good things of life without taking them from someone 
else and without working inordinately long and hard to 
produce them. Discovery and development of ‘‘ good 
things of life’’ by science, engineering and invention are 
a far more certain and productive source than organized 
loot and robbery. To the extent therefore that great 
groups of people, such as nations, can be induced to sup- 
port technological development directed toward these ends, - 
to that extent can they satisfy their desires, without re- 
course to war. ; 

More specifically, many nations have felt the urge to 
conquest in order to secure to themselves an assured supply 
of various materials which are necessary to the nation’s 
economy. For example, Great Britain needs oil for her 
navy and food for her population, which can not be pro- 
duced in the British Isles. Germany and Japan need 
rubber, food stuffs and mineral resources. Even the 
United States, richest of all nations in its mineral re- 
sources, is inadequately supplied with such important ma- 
terials as rubber, tin and tungsten. Does national safety 
force these nations to conquest in order to assure them- 
selves of these commodities? 

The necessities of national economies could be taken care 
of by scientific research at a cost far less than that of a 
major war and within a time far Jess than that in which 
the effects of a major war could be recovered from. At 
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the same time this could be done not only without hurting 
any one but with great indirect benefit to all concerned. 
Let me give a few examples. 

The time will surely come in the not too distant future 
when a satisfactory motor fuel can be produced from coal 
at a cost which is not too far out of line with that of 
petroleum products. When this happens, Great Britain, 
for example, will no longer be critically dependent upon 
the Persian oil fields nor will we be so much worried about 
Japan’s efforts to secure a foothold in Mexico. 

When substitutes for rubber are produced which are 
satisfactory for automobile tires and which can be pro- 
duced at a reasonably competitive price, then one of the 
great causes of anxiety and international haggling -will 
have been removed. Perhaps the new development of 
‘*chemical agriculture’’ in which farm products are pro- 
duced without soil by planting them so their roots are 
bathed in appropriately nutritive chemical solutions can 
be developed to remove the fear of food shortage which 
now Causes so much anxiety in several nations, and will at 
the same time provide a diet which will be a distinct im- 
provement on that which is now customary. 

The development of suitable lacquers as substitutes for 
tin in the coating of containers for canned foods will make 
the United States less anxious about its access to the Bo- 
livian tin supply. Or perhaps improved methods of ex- 
traction from our existing but rather poor tin deposits may 
accomplish the same result. To the extent that science can 
produce these materials or suitable substitutes, to that 
extent will be removed almost the only basis for war which 
can be intelligently argued for at the present time. 


Dr. James B. Conant, president of Harvard Univer- 
sity, holder of the William H. Nichols Medal of the 
New York Section of the American Chemieal Society, 
said in an address on “Lessons from the Past”: —~ 


One might claim that our scientific knowledge of large 
molecules and the chemical reactions which produce them 
is but a by-product of the ubiquitous motor car. Fifty 
years ago a celebration of Goodyear’s discovery would 
have awakened almost no interest among chemists, for the 
science of rubber chemistry was hardly born. It would 
have awakened almost no interest among the general pub- 
lic, for the automobile was still unknown. 

The total world’s annual production of rubber was then 
less than 50,000 tons. It was not till the first years of this 
century that the production began to rise and not till the 
second deeade that a phenomenal upswing commenced. 

And why did the annual production reach 200,000 tons 
by 1916 and 500,000 tons by 1924? The answer is obvious. 
Tires for automobiles. From 1910 to 1930 the curves 
of rubber production and automobile registration rise to- 
gether; during the last decade they rise and fall, some- 
what, in almost parallel fashion. I venture to predict 
that if some industrious soul should count the number of 
articles published in scientific journals dealing with the 
chemistry of rubber and rubber-like compounds, he would 
find that the annual production from the laboratories fol- 
lowed the growth curve of the automobile industry. 

One can have no adequate picture of scientific progress, 
I believe, without examining the social and economic con- 
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ditions under which this progress took place, Admittaay 
one can carry the economic interpretation of history, i 
cluding the history of science, to absurd lengths. By th 
ean also fail to understand the lessons of the past by rj 
ing the history of science solely as the story of SCientity 
heroes who lived and moved in a vacuum. 

Viewed in historical perspective, the contempt of th 
practical man for all scientific work, unless it has ; 
diate utility, is seen to be shortsighted.  Patiencg ; 
needed by the scientist. It is no less needed by socig, 
in evaluating the work of our universities and reseuy 
laboratories. 

On the other hand, the scorn of some cloistered sei, 
tists and scholars for the inventor and the industri 
worker is clearly equally shortsighted. 

In science, as in other human activities, looking doy 
one’s nose at other people is worse than a ridiculyy 
pastime. It is often equivalent intellectually to thr, 
ing a monkey wrench into the machinery. If my the 
is correct, that in the long run pure science and appli Hi 
science are so closely interrelated as to be inseparath fmm 
then clearly when one lacks nourishment the other mg ff { 
eventually wither and inevitably die. 

So industrialists and scientists may well join togeth 
in celebrating either a great discovery in pure science or; 
revolution in the industrial arts. For on close analysi 
both events are seen to be of equal significance for tk 
attainment of these goals for which the two groups strin, 
And they may ask the other members of the community jy 
join with them when they pay honor, as to-night, to: 
pioneer who opened doors to riches for mankind he litt 
dreamed of. Treasures not measured in material tem 
alone, new weapons in man’s intellectual armory—perhap 
the only enduring wealth of modern times. 


P. W. Litehfield, president of the Goodyear Tir 
and Rubber Company, Akron, Ohio, in an address 0 
“Rubber’s Position in Modern Civilization,” said: 


In fixing rubber’s position in modern civilization it i 
possible to say that four million persons, the world ove, 
are employed in the rubber business; it may also bk 
pointed out that almost three billions of dollars are 2 
vested in facilities for the growing, manufacture and di 
tribution of rubber; we may consider the fact that ther 
are more than fifty thousand different and useful product 
made from rubber and that more than two billion pouné 
of pure rubber are consumed in a normal year. 

But such measurements are inadequate. The influent 
and importance of rubber is so all-pervasive as to del] 
any rule of thumb. I believe we get closer to the 1 
answer when we think of our social and economic structir 
as a living thing, the skeleton of which is composed 
metal and stone, the arterial system of which carries! 
life stream of oil and the flexing muscles and sinews #! 
which are of rubber. 

I could go on indefinitely—into the building indust?), 
into the modern conveniences of our homes and offices, it" 
food packaging, into the operating rooms of the hospitals 
into the mines and factories—and show to you the thread 
of vuleanized rubber which are woven back and fort 
through the fabric of modern living. 
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ANDROGENS AND TUMOR GROWTH 


3 Tue observation of Murray’ that male mice bearing 
grafts developed spontaneous mammary 
MB nors, although normal males do not, and the obser- 


tion of Lacassagne? that the same effect could be 


; nduced in males by means of injected estrogens sug- 
Be.ted a possible antagonism between male and female 
Me. hormones as regards their carcinogenic proper- 


3 Accordingly, in the fall of 1935 experiments 


pre begun on the effects of urinary androgens on the 
wth and metastasis of the Brown-Pearce epithelioma 


the rabbit. Preliminary observations having proved 


MBcouraging the experiments have continued to the 
Meesent, employing over 300 rabbits. In one paper* 
; bw in press the results with several chemically pure 
Edrogens, one estrogen and androgens extracted from 
Mipman urine are presented in detail. 
Mme further evidence is presented of the opposite 
Siects on growth of the most active androgen and the 
1 ost active estrogen available. 

™ Urinary-extract androgens and chemically pure tes- 
Msterone propionate, both in small doses, quite defi- 
lately inhibited the growth of the primary Brown- 
earce tumor implanted in the testicle. 
c secondary growths (metastasis) four degrees of ma- 
Menancy were recognized: (1) no secondary growths; 
™) few, i.c., less than four scattered small nodules; 
HS) several, i.e., 3 to 6 sites with multiple nodules; 
md (4) extensive, i.e., diffuse involvement of 6 or 


In another® 


For a study 


ore sites. A summary of the longer-period experi- 


Ments, running from 89 to 112 days, is given in Table 


The androgens were injected daily in olive or 


same oil. Controls with and without oil alone showed 


p material difference in the spread of secondary 


owths. The average of these two control groups is 
ken as the unmolested incidence of such growths when 


e tumor is of average malignancy. Estradiol mono- 
pnzoate did not change the percentage of animals 
bving any degree of metastasis or none. The urinary 


@drogens, however, did very positively shift the inci- 
@ence from the high side of the scale toward the low 
Bede. Still greater was the effect of testosterone pro- 


lonate (10 to 50 I.U. daily) in the same direction. 
stead of twenty-nine per cent. (average of the two 
bntrol groups) having extensive metastases there were 


pone in the group receiving this most potent androgen. 


‘W. 8. Murray, Jour. Cancer Res., 12: 18, 1928. 

. Lacassagne, Compt. Rend. Acad. Sci., 195: 630, 
31. T. Nathanson and H. B. Andervont, Proc. Soc. Exp. 
iol. and Med., 40: 421, 1939. 

‘J. R. Murlin, ©, D, Kochakian, C. L. Spurr and R. A. 
atvey, Arch. Path., in press. 

°C. D. Kochakian, Endocrinology, in press. 
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TABLE 1 
LONG PERIOD EXPERIMENTS 


Degree of Metastases 
Extensive Several Few None 
a 
626 § é § 5 
Control no oil. 25 8 32 2 32 
Control oilonly 35 9 25.8 8 228 |’ 2 11 31.4 
Estradiol 
Monobenzoate 18 5 27.8 5 27.8 3 166 5 27.8 
Urinary 
androgens 
4.6to 21610. 55 4 z. 14 25.4 3 23.6 24 43.6 
(— 21) (-1) (+10) (+12) 
Testosterone 
37 &39 LU.. 22 9 40.9 7, aus 2 =O 4 18.2 
(+12) (+5) (-5) (-—14) 
Testosterone 
Propionate 
10 &501.U... 20 0 0.0 2 10.0 7 35.0 11 5865 
175 (2—29) (-—16) (+ 21) (+ 23) 
The figures in parentheses represent the changes in per- 


centage from an average of the two control groups. The 
shift to the low side of the scale of metastases caused by 
urinary androgens and by testosterone propionate is impres- 
sive. The opposite effect of testosterone is not so great. 


Conversely, instead of 32 per cent. having no meta- 
stases as in the controls there were 55 per cent. having 
none. Curiously enough, chemically pure testosterone 
had a moderate effect in the opposite direction. 

In experiments which ran to only 60-62 days pure 
androsterone and dehydroandrosterone, in doses com- 
parable to those used for most of the urinary androgen 
injections, had no material effect on either the rate of 
primary growth or the incidence of secondary growths. 
It is therefore probable that the urinary extracts con- 
tain one or. more steroids, extractable by the same — 
method as the known androgens, which are responsible 
for the inhibiting effects noted. Fractionation of such 
extracts has already been accomplished, and the chemi- 
cally different groups will be tried soon for anti- 
eareinogenic properties. 

In the short-period experiments also testosterone 
propionate in doses of 100 and 250 I.U. daily seemed 
to exacerbate the metastatic process. Dosage therefore 
is of great importance. 


UNIVERSITY OF ROCHESTER 


EASE OF BODY HEAT LOSS AND RESIS- 
TANCE TO INFECTION 


WE wish here briefly to report a rather striking 
dominance exercised over resistance to infection by 
the ease with which body heat can be lost. White mice 
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adapted to moist heat (90° F. and 65 per cent. relative 
humidity) exhibit a resistance to infection only one 
quarter as great as do litter mates adapted to a cool 
environment (65° F.), while mice in a control room at 
70-75° F. fall midway between those in the hot and 
cold environment. This occurs when all other factors 
of life are held as constant as possible for all groups— 
same diet (Purina dog chow), similar lighting and 
ventilation, and the use of divided litters for the dif- 
ferent groups to minimize the hereditary factor. 

We have previously described the rooms and equip- 
ment used in this study! as well as the dominance exer- 
cised by ease of body heat loss over such basic 
physiologie functions as rate of growth and develop- 
ment, fertility and longevity. This dominance in man 
and animals seems to work through the internal com- 
bustion level allowed the individual. Energy for most 
physiologic functions can come only from this com- 
bustion, but body efficiency is not high, so that a large 
part of the combustion energy must be dissipated as 
waste heat. It is the ease or difficulty with which this 
waste heat can be dissipated that causes internal com- 
bustion rate to be dominated by external temperature 
levels. Men, as well as animals, show direct evidence 
of this dominance.? 

Locke? has described a “fitness index” which he bases 
largely on the rate of oxygen consumption, resistance 
to infection being proportional to the rate of oxygen 
uptake. And in certain of man’s infectious diseases, 
ability to survive seems definitely related to prevailing 
mean temperature level.* It therefore seemed impor- 
tant that a close analysis be made of all phases of this 
dependence on ease of body heat loss, the preliminary 
findings on resistance to infection being set forth in 
this brief note. 

Using a 10-hour broth culture of hemolytic strepto- 
coccus kept at standardized virulence by the necessary 
mouse passages (so that 0.5 ce intraperitoneally kills 
healthy control mice within 16 hours), the estimates of 
M.L.D. given in Table 1 were obtained. 

Although the M.L.D. was the same for control and 
cold-room animals, those from the control room died 
more quickly than did those from the cold. During 
the period of these tests, the control room temperature 
was about 70° F., only 5° above that of the cold room. 
Hot room mice succumbed with only one fourth the 
culture dosage needed to kill those of the other two 


groups. 
When mice of all three groups were injected with 


10. A. Mills and Cordelia Ogle, Am. Jour. Physiol., 
125: 36-40, 1939. 

2C, A. Mills, Am. Jour. Hygiene, 29: 147-164, 1939. 

3 Arthur Locke, Jour. Immunology, 36: 365-380, 1939. 

4C. A. Mills, ‘‘ Medical Climatology,’’ Chapter VII, 
Charles C Thomas, Springfield, Illinois, 1939. 
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TABLE 1 


Survival time in hours 


Cold room mice (kept at 65° 
F) Bg ec of culture diluted 12, 23, 23, 23, 
(2 did not die)’ 48 48 
Control room mice (kept at 
70° F) 0.5 ec of culture 


diluted 1-10 12, 12, 12, 23, 23, 23, 09 


1 di 
Hot room mice (kept at 90° Ps a not die) 
736 ec of culture diluted 24.24 30. 36. 50 
die) 8 (1 did no 


— 


the same amount of broth culture, 0.5 ce of a 1:9 
dilution, then within 26 hours 100 per cent. of the hot 
room mice were dead, 60 per cent. of those from the 
control room, but only 30 per cent. of those from the 
cold. In another series injected with 0.5 cc.of a 1:5; 
dilution of broth culture, 60 per cent. from the hot 
room were dead within 30 hours, but only 12 per cent, 
from the cold. 

There can be left little doubt, therefore, that diff. 
culty in body heat loss and a lowered tissue combustion 
rate result in a sharply reduced ability to fight infec. 
tious invasion. This depressive effect on resistance to 
infection (also on growth, developmental rate and fer. 
tility) is evident within two weeks after the animals 
have been placed in the warm environment, and is 
almost complete by the end of three weeks. 

The study is being broadened to inelude other patho- 
genic organisms and the appearance of various immune 
bodies in the blood. Undernutrition from dietary in- 
adequacy, either qualitative or quantitative, has been 
known to make animals less resistant to infection.’ It 
is likely that difficulty in body heat loss works in a 
similar fashion by making impossible the adequate 
utilization of even the most perfect diet when offered 
ad lib. 

JosePH W. CoLvin 
CuaRENCE A. MILLS 
LABORATORIES FOR EXPERIMENTAL 
MEDICINE, 
UNIVERSITY OF CincInNaTI 


THE MUSCLE HEMOGLOBIN OF SEALS AS 
AN OXYGEN STORE IN DIVING 


It is well known that the harbor seal, Phoca vitulina, 
can remain submerged for long periods  withou! 
breathing. Dives of six minutes are common, wiile 
a maximum of 15 minutes has been recorded by 
Millais.. The seal’s ability to hold its breath when 
submerged contrasts so strongly with the slight cap 
abilities of terrestrial mammals that one is led to sus 
pect an extra store of oxygen in the seal’s case. The 


5C. F. Church, Am. Jour. Pub. Health, 29: 215, 1939. 
1J. G. Millais, ‘‘The Mammals of Great Britain and 
Ireland,’’ 3 vols. London, 1906. 
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extremely dark color of seal meat suggests that the 


oxygen store exists, at least in part, in the muscle 


hemoglobin. 
The literature on muscle hemoglobin in aquatic 


jmmals is both meager and contradictory. In a 
wview paper on “Respiration in Diving Mammals” 


7 Irving? estimates the muscle hemoglobin of an aquatic 


nmmal by analogy from Whipple’s figures* for iron 
wntent of dog muscle, and shows that a 70 kg animal 
wuld absorb 335 ce of oxygen by this means. He 
wncudes that such a store would, however, be only 
significant as a store for a fraction of a minute, 
shereas the endurance of divers requires provision 
fr a number of minutes. But Theorell,* who ob- 
grved that myoglobin occurs in coneentrations of 5 to 
10 per cent. in the juice pressed from seal meat, states 
that the necessary oxygen for prolonged diving comes 
with great likelihood in large part from the excep- 
tionally great myoglobin content of the skeletal mus- 
des, which are so strongly colored that they appear 
almost blue-black. 

I have made some analyses to determine if muscle 
hemoglobin in the seal is present in concentrations 
high enough to serve as an oxygen store in diving. 
The work began with iron analyses of the tissues, 
as it was thought that the iron content would serve 
as a rough indieation of the relative muscle hemo- 
globin concentrations. The method of iron determina- 
tion followed that of Elvehjem and Hart.® All tissues 
aalyzed were freed as far as possible from blood 
hemoglobin by washing in 0.9 per cent. NaCl solution. 
A single sample of seal meat gave an average of .229 
ug Fe per gram of fresh tissue, compared with several 
analyses of beef muscle by the same method, giving an 
average of .048 mg Fe per gram of fresh tissue. This 
experiment indicated that a much larger amount of 
iron was present in the seal muscle. 

In order to determine if the large excess of iron 
vere really present as muscle hemoglobin, samples of 
tissue from a second seal were washed in 0.9 per cent. 
NaCl to remove blood hemoglobin, and the muscle 
hemoglobin was extracted by the dilute NH, method 
of Whipple. The muscle hemoglobin in solution was 
converted to acid hematin and compared colorimetri- 
‘ally with a blood acid hematin standard. By this 
nethod a single sample of seal musele yielded 7,715 mg 
of musele hemoglobin per 100 grams of fresh tissue, 
‘ompared with an average of 1,084 mg per 100 grams 
‘or several samples of beef muscle. In a 70 kg seal, 
if only 35 per eent. of the body weight represented 
uusele, there would be 1,890 grams of hemoglobin pres- 
Physiol. Reviews, 19: 112, 1939. 

- H. Whipple, Am. Jour. Physiol., 76: 693, 1926. 


‘A. T. H. Theorell, Biochem. Zeitschr., 268: 81, 1934. 


% Eg Elvehjem and E. B. Hart, Jour. Biol. Chem., 67: 


°G. H. Whipple, Am. Jour. Physiol., 76: 693, 1926, 
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ent, sufficient to combine with 2,530 ee of oxygen. As 
shown by Table 1, this might amount to 47 per cent. 
of the total oxygen stores of the animal. 


TABLE 1 
POSSIBLE OXYGEN STORES OF A 70-KG SEAL 


System Oxygen stored 
Muscle hemoglobin 2,530 “ 


SOURCES OF FIGURES IN TABLE 1 

Iungs: Average lung capacity of two seals examined 
after death was 38.9 ec per kg. 38.9x 70x $=545. 

Blood: Oxygen capacity of seal blood is 29.3 vol. per 
cent. (Irving, Solandt, Solandt and Fisher?). Blood rep- 
resents 10 per cent. of the seal’s body weight (Irving).® 
70 x 10 x 29.3 = 2,051. 

Fluids: From Irving.® 

Muscle hemoglobin: 7,715 mg Hb per 100 gm muscle. If 
35 per cent. of the seal’s weight is muscle, there are 24.5 kg 
of muscle. 24.5x10%x7,715 mg (7.715 grams) = 1,890 
grams Hb. Muscle hemoglobin has the same combining 
power for oxygen as does blood Hb—1.34 ce per gram 
hemoglobin. 1,890 x 1.34 = 2,532 ee. 


The resting metabolic requirement of a 70 kg seal 
would be 373 ce of oxygen per minute according to 
Irving, Solandt, Solandt and Fisher.1° Assuming 100 
per cent. utilization of all oxygen stores, it would be 
possible for the seal metabolizing oxygen at the basal 
rate to remain submerged for 14.4 minutes on a store 
of 5,375 ee of oxygen. This figure compares favorably 
with the common submersion time, when the animal is 
active, of about six minutes. But for active 15-minute 
submersions, such as recorded by Millais, there still 
seems to be no physiological explanation. 

DovucLas Rospinson 

HARVARD UNIVERSITY 


THE ABSORPTION OF RADIO WAVES IN 
WATER 

In view of the recent submarine disasters, the ques- 
tion naturally arises as to the possibility of signaling 
from undersea craft by radio. Some years ago, Mr. 
Allen Bassett and the author carried out a series of 
tests in Lake Michigan which have a direct bearing on 
this problem. We chose for our task the determina- 
tion of the law of absorption of radio waves in water. 

A small transmitter with a loop aerial and an out- 
put of about one-tenth watt was set into operation, 
sealed into a water-tight box and lowered with a rope 

7 Ibid., 6: 393, 1935a. 7 | 

8 L. Irving, Physiol. Reviews, 19: 112, 1939. 

9L. Irving, Physiol. Reviews, 19: 112, 1939. 

10, Irving, O. M. Solandt, D. Y. Solandt and K. C. 


Fisher, Jour. Cell. and Comp. Physiol., 6: 393, 1935a and 
7: 137, 1935b. 
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over the side of a boat to various depths. In the boat 
there was a loop aerial connected to a receiving set 
which was tuned to the transmitter and which operated 
a Wynn-Williams balanced vacuum tube voltmeter, 
rather than the usual loud speaker. The voltmeter 
gave a measure of the strength or intensity (Z) of the 
radio wave. As the transmitter was lowered farther 
and farther into the water, thus increasing the thick- 
ness of the layer of water between the transmitter and 
receiver, the strength of the received signal decreased 
in the manner shown in Fig. 1. The different curves 


Fie. 1. The intensity I of radio waves after passing 
through various thicknesses of fresh water. (= wave- 
length in meters. 


refer to the indicated wave-lengths (4) of the radio 
waves, as marked, and show that the shorter waves ‘are 
more readily absorbed. Because of the rocking of the 
boat and the directional properties of the two loop 
aerials, the intensity of the received signal fluctuated 
considerably at any one separation of the transmitter 
and receiver. The intensity readings given in the fig- 
ure are the maximum values at each point. 

The form of the curves shown in Fig. 1 is typical 
of absorption processes in general and may be ex- 
pressed by the well-known exponential law 


I=I, e-ad, (1) 


where J is the intensity of the wave after penetrating 
d centimeters of the absorbing material, J, is the orig- 
inal intensity at the transmitter, e=2.718—, the hase 
of the Naperian system of logarithms, and «@ is the 
so-called linear absorption coefficient. Large values 
of « indicate large absorption in unit thickness of the 
absorber and vice versa. If we take logarithms of both 
sides of equation 1 we have 


loge I =loge I, -— ad, (2) 
or, changing to common logarithms, 
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If, then, we plot log J against d we should get a straipl 
line whose slope is negative and is numerically ecu 
to 0.4343 4. The straight lines in Fig. 2, Obtained jy 


logel 


Fig. 2. Proof of the exponential absorption law anj 
determination of the absorption coefficient a. 


this manner, prove that the radio waves are absorbed 
in the exponential manner of equation 1 in water. Th 
values of « computed from the slopes of the straighi 
lines are given in Table 1. 


TABLE 1 
Wave-length Experimental Theoretical 
in meters a a 
200 0.00117 0.00126 
80 .00200 .00198 
65 .00240 .00220 
47.3 .00290 .00260 
25.8 .00364 .00350 


By means of the electromagnetic theory it can be 
shown in a comparatively simple manner! that the 
absorption coefficient « is related to the permeability» 
and conductivity o (e.m.u.) of the absorbing substance 
and to the frequency (f) of the radio wave in the 
following manner: 


a=22Vuof. (4) 


The value of » for water is unity. Our measured 
value of o for Lake Michigan water is 2.7 x 10-* e.m.u. 
Thus it is possible to caleulate a value of « for each of 
the frequencies used in the experimental work. These 
theoretical values are given in the same table with those 
obtained from the slopes of the straight lines and show 
reasonably good agreement between theory and expel! 
ment. We are thus able to state with confidence that, 
over the range of wave-lengths tested (200 to 258 
meters), the absorption per unit distance through fresh 
water increases as the square root of the conductivity 

1A, Hund, ‘‘Phenomena in High Frequency Systems,” 
333. McGraw-Hill Book Company, 1936. G. P. 


well, ‘Principles of Electricity and Electromagnetism,’ 
p- 544. McGraw-Hill Book Company, 1938. 


: 
7 

he “al 65 
1.4 = 200 
° 

1.2 le 
80 m. 
= 
1.0 

\ 0.8 
\) 
4 
7 
4 
e = 6 
= 7 8 9 
distance 0 | 
92 
ge 20 25.8 meters 

8 m } 
= 
0: 
2 
3 
4 5 \=47 
7 
8 4g 
in 
ers t 
t] 

0 
- 

3 
‘ 
4 

jt 

Pare 
SE 
“33 
lo | 
fae w To + (- 0.434 

3a)d. 

(3) 
*> 

. 


Straight 
ined jy 


opremBER 22, 1939 


of the water and as the square root of the frequency 
of the radio wave. 

We may now apply equation 1, with the known 
values of #, to bring into evidence the shortness of the 
range of transmission of radio waves through water. 
For example, the intensities of radio waves of wave- 
lengths 200, 80, 65 and 25 meters will be reduced to 10 
per cent. of their value at the transmitter after pass- 
ing through approximately 20, 11, 10 and 6 meters of 
Lake Michigan water, respectively. The correspond- 


& ing distances for a reduction to one one-thousandth of 


the original intensity (irrespective of the strength of 
the transmitter) are 58, 35, 30 and 20 meters, respec- 
tively. Since the conductivity of sea water is approxi- 
mately one thousand times as great as that of fresh 
water, the absorption coefficients of salt water will all 


be approximately thirty times larger and the distances, 


for a given ratio of intensities, will be only 3 per cent. 
of those in fresh water. 

It may be concluded: (1) that radio waves can not 
be expected in appreciable intensity at any great dis- 
tance from deeply submerged undersea craft unless 
the transmitter has considerable power; (2) that the 
longer wave-lengths will travel farther than the shorter 
ones, other conditions being the same; and (3) that 
greater distances will be reached in fresh than in salt 
water. 

A test was also made in which the receiver was 


' placed near the water, on the shore, while the trans- 


mitter was submerged a short distance under the 
water and moved parallel to the shore line, away from 
the receiver. Intensity readings were taken every 20 
meters up to a distance of 140 meters when the trans- 
mitter was brought to the shore and then carried back 
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on the land toward the receiver. Intensity readings 
were made on the return trip and gave practically the 
same shape intensity-distance curve as on the outward 
journey, lying slightly above the water values. Simi- 
lar results were obtained with the receiver in one boat 
and the transmitter in or below a second boat. An 
intensity-depth curve for 47.3 meter waves, for d from 
0 to 2.6 meters, was made when the boats were 20 
meters apart and yielded an absorption coefficient of 
0.00260, in exact agreement (fortuitously) with the 
theoretical value. 

The measurements in these latter tests were not 
made as carefully as those reported in the first part of 
this paper and, hence, can not be used with the same 
degree of conviction in drawing conclusions. We 
might assume, however, that the radio waves came to 
the surface within a comparatively short distance from 
the transmitter and, because of the comparatively high 
index of refraction of water (around 9, for these 
waves), were sharply refracted and traveled through 
the air to the receiver, rather than taking the shorter 
but much more absortive path directly through the 
water. 

If these conclusions are valid, then it should be pos- 
sible to signal to considerable distances from a sub- 
marine which is submerged only a short distance 
below the surface of the water. 

The writer wishes to express his sincere thanks to 
Mr. M. Romberg for placing his power boat at our dis- 
posal and to the South Shore Power Boat Club for 
the use of its wharf and elub house. 


J. Barton Hoac 
RYERSON PHYSICAL LABORATORY, 
UNIVERSITY OF CHICAGO 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SPECTROCOLORIMETER FOR COMPAR- 
ING THE SPECTRA OF SOLUTIONS 
OF DIFFERENT DEPTH! 

Iv matching colors and absorption bands it is desir- 
able to have a simultaneous reference. A hand spectro- 
scope mounted immediately above the prisms of a 
standard colorimeter of the Duboseq type provides two 
spectra in immediate juxtaposition when the adjust- 
able slit of the spectroscope is placed perpendicular 
to the line of division of the two fields of light. This 
allows the instrument to be used as a regular colorim- 
eter with the added advantage that specimens having 
an interfering color, such as urine- or bile-stained blood, 
can be more accurately matched and a correction made 
for the increased absorption of light by these interfer- 
Ing colors. A quick and accurate method is provided 


1From the Littauer Pneumonia Research Fund, New 
York University College of Medicine, and the Medical 
Service, Harlem Hospital, Department of Hospitals, New 
York City, N. Y. 
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for identifying and determining the concentrations of to the flask by a rod D. B can include the holder fo, 


substances having characteristic absorption bands, such 


as bilirubin, hematoporphyrin and methemoglobin. 


PERLMAN, 
Research Fellow, Pneumonia Service, 
Harlem Hospital 
New YorK UNIVERSITY COLLEGE 
OF MEDICINE 


PERIODIC DISCHARGING OF LIQUIDS AND 
INTERMITTENT WASHING OF SOLIDS 


A very efficient method of washing solids is an inter- 
mittent addition and draining of the solution. Also it 


is desirable in certain cases to add solution quickly for 


agitation but to drain slowly because of diffusion limi- 
tations from the surface or interior of the material 
being washed. Further, many substances such as 
shredded gels, being fragile, are partially lost in wash- 
ing if agitation is done mechanically or by foreing 
gases through the bulk material. 


Fig. 1. Intermittent washing of solids. 


We have devised a handy apparatus that can be set 
up in the laboratory. It is schematically shown in Fig. 
1. A is merely an Erlenmeyer flask of appropriate 
dimensions with the mouth drawn down somewhat and 
a hole blown near the bottom. The flask rests on a 
fulcrum, B, and an adjustable weight, C, is attached 


A, not shown in the diagram. 

The sensitivity of the device depends on the unsta}, 
equilibrium, which in turn is influenced by the distane 
of the point of contact of the fulerum from the conte 
of gravity of the tilting flask containing liquid. jy, 


the appropriate dimensions the balance is maintain, § 


by moving C to the right position. 

A stop bar, E, places the flask in the correct positjy, 
for filling from a tube, F, and a slight adjustment « 
E also controls the amount of solution that wil] just 
dump. Obviously, the shape of the container jg ti 
eause of the mechanism shifting its center of grayity 
so that it functions on reaching a desired volume of 
wash solution. With a 500 ce flask the solution j 
delivered in 5 seconds. 

The remainder of the figure is self-explanatory, 1 
being a Buchner funnel and K a eapillary that is ad. 
justable. We have arranged that 500 ce drains jy 
3 minutes, while A fills in 5 minutes. The 111 m 
inside diameter funnel will hold about 200 ce of mate. 
rial to be used. J is large enough to collect any sed. 
ment from the solid material so that K is not in dange: 
of clogging. 

The device is especially adaptable for washing such 
fragile material as shredded gelatin gels. The thinner 
the layer of material in the funnel the more unifom 
should be the washing. Funnels of larger diamete 
for the same weight of solid can be used for this pw- 
pose. No apparent difficulties are foreseen for making 
A any size desired. 

C. L. Granam 
Raymonp H. Lampert 
RESEARCH LABORATORIES, 
EASTMAN KopAK COMPANY 
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